Aortic pulse wave velocity (aPWV) and the Ambulatory Arterial Stiffness Index (AASI) both reflect arterial stiffness and predict cardiovascular outcome. To elucidate the independent contributions of both indexes to risk stratification, we studied a random population sample of 1678 Danes. In multivariate-adjusted Cox regression models including both indexes, AASI (standardized hazard ratio, 1.68; P ¼ 0.01) but not aPWV (0.91; P ¼ 0.62) predicted stroke, whereas the opposite was true for the composite of all cardiovascular events (aPWV, 1.15; P ¼ 0.03 and AASI, 1.04; P ¼ 0.68).
Aortic pulse wave velocity (aPWV), which is determined in the most pulsatile segment of the arterial circulation, is the gold standard to measure arterial stiffness. 1 Furthermore, aPWV has a large amount of epidemiological evidence supporting its predictive value for cardiovascular events. [2] [3] [4] However, measurement of aPWV requires special equipment and trained observers. From regular 24-h ambulatory blood pressure (BP) recordings, we defined the Ambulatory Arterial Stiffness Index (AASI) as one minus the regression slope of diastolic on systolic BP in individual subjects. 5 AASI reflects the dynamic relation between diastolic and systolic BP during the day. Conceptually consistent with a hypothesis put forward in 1914, 6 the stiffer the arterial tree, the closer the regression slope and AASI are to 0 and unity, respectively. However, the range of systolic and diastolic BP values, which itself depends on the duration of the awake and asleep periods and on the intensity of physical activity during daytime, might additionally influence AASI. 7 Schillaci 8 suggested that AASI is inversely correlated with the nocturnal BP fall and is lower in dippers than non-dippers (night-to-day BP ratio 40.90). Therefore, the degree of nocturnal BP fall could be an important confounder when assessing the clinical relevance of AASI. In three recently published cohort studies, [9] [10] [11] AASI predicted cardiovascular mortality and morbidity, in particular stroke. However, none of these studies did adjust for the nocturnal BP fall.
To elucidate the independent contribution of AASI and aPWV to the prediction of cardiovascular events, stroke and coronary heart disease, while adjusting for other cardiovascular risk factors and the night-to-day BP ratio, we studied a random population sample of 1678 Danes in the framework of the MONItoring of trends and determinants in Cardiovascular Disease (MONICA) health survey. 2 The Ethics Committee of Copenhagen County approved the study. In 1982-1984, we randomly recruited an equal number of women and men aged 30, 40, 50 and 60 years. 2 In 1993-1994, the 3785 former participants were invited for a follow-up examination, of whom 2656 (70.2%) renewed informed written consent and were examined. For the present analysis, we excluded 978 subjects; 36 and 568 subjects had no measurement of aPWV or their ambulatory BP, respectively; 232 had less than 14 daytime or seven night-time BP readings; 13 worked at night; and 129 had a history of myocardial infarction or stroke, or took digoxin or nitrates. Thus, the number of subjects statistically analysed totalled 1678.
At the research center, a trained nurse measured anthropometric characteristics and obtained two consecutive BP readings with a random zero mercury sphygmomanometer. 2 Immediately thereafter, she used two piezoelectrical pressure transducers to record the arterial wave simultaneously at the left common carotid and femoral arteries. aPWV was the travel distance between the two transducers, measured on the body surface, divided by the transit time, determined manually by the foot-to-foot velocity method. 2 Furthermore, Takeda TM-2421 recorders were programmed to obtain BP readings at an interval of 15 min from 0700 to 2300 h, and every 30 min from 2300 to 0700 h. From unedited 24-h recordings, we computed for each participant the regression slope of diastolic on systolic BP. We did not force the regression line through the origin (intercept ¼ 0), because during diastole when flow drops to zero, such phenomenon does not occur for BP. 5 Mean arterial pressure was diastolic BP plus one-third of the difference between systolic and diastolic BP. We defined daytime and night-time based on the subjects' diary. In 111 subjects with incomplete information in the diary, daytime and night-time were the intervals from 0600 h to midnight and from midnight to 0600 h, respectively. We computed the night-to-day ratio from mean arterial pressure. Finally, the participants donated a blood sample for the measurement of serum cholesterol and blood glucose. They completed a questionnaire, inquiring into their medical history and lifestyle. 2 We ascertained vital status via the Danish Civil Registration System. We determined the incidence of fatal and non-fatal events from the blinded adjudication of the diseases on the death certificates and from the Danish National Health Register, respectively. 2 The endpoints considered in the present analysis were fatal and non-fatal stroke, fatal and non-fatal coronary heart disease and a composite endpoint consisting of cardiovascular mortality and non-fatal coronary heart disease and stroke. 2 For statistical analysis, we used SAS software, version 9.1 (SAS Institute, Cary, NC, USA). We compared means and proportions, using the largesample z-test and the w 2 -statistic, respectively. We computed standardized hazard ratios for AASI and aPWV, using multiple Cox regression with adjustment for sex, age, mean arterial pressure, the nightto-day ratio of mean arterial pressure, body mass index, smoking, alcohol intake, diabetes mellitus and the ratio of total-to-HDL cholesterol. In fully adjusted models, we also adjusted AASI for aPWV and vice versa.
The 1678 participants included 800 (47.7%) women. They had a mean age of 54.8 years. Women compared with men had lower office and ambulatory BP, lower aPWV, but higher AASI (Supplementary  Table) . The correlation between AASI and aPWV was only 0.02 (P ¼ 0.47). Over 9.4 years (median) of follow-up, 154 cardiovascular events, 31 fatal and non-fatal strokes and 62 fatal and non-fatal cases of coronary heart disease occurred. In multivariateadjusted Cox models including either one or both indexes (Table 1) , AASI but not aPWV predicted stroke, whereas the opposite was true for cardiovascular events. Neither AASI nor aPWV predicted coronary heart disease (P40.14).
The key finding of our study was that AASI was a robust predictor of stroke beyond traditional risk factors, even after further adjustment for aPWV. On the other hand, with adjustments applied for cardiovascular risk factors and AASI, aPWV was a predictor of combined cardiovascular events. To our knowledge, our study is the first that included both AASI and aPWV in the same Cox model and that showed the independent contributions of both indexes of arterial stiffness to risk stratification. In addition, our current analyses demonstrated that adjustment for the night-to-day BP ratio did not affect the prediction of stroke by AASI. Since its introduction in 2006, three prospective cohort studies demonstrated significant association of AASI with the incidence of cardiovascular mortality and morbidity.
9-11 AASI was especially predictive of stroke, [9] [10] [11] even at levels of BP within the normotensive range. 9,10 AASI retained its prognostic significance, over and beyond 24-h pulse pressure, another surrogate measure of arterial stiffness. [9] [10] [11] At variance with our current findings, some studies of mildly hypertensive patients 4 or populations 3 reported that aPWV was a significant and independent predictor of stroke.
In conclusion, AASI was a better predictor of stroke than aPWV, whereas the latter index performed better in the prediction of a composite cardiovascular endpoint. These findings were consistent in mutually adjusted models. Our findings therefore suggest that both indexes of arterial stiffness independently contribute to the stratification of cardiovascular risk.
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